highwire, rpm-1, and futsch: Minireview Balancing Synaptic Growth and Stability plicity, and experimental accessibility compared to CNS synapses. At fly neuromuscular junctions, presynaptic terminals consist of a series of branches, decorated with boutons containing active zones, whereas in worm, presynaptic terminals are arrayed like beads on a string. 
tobrevin-GFP in GABAergic motor terminals is abnorbranches, and ectopically extended others. As a possible consequence of the defect in synapse formation, mally distributed, in that the number of GFP ϩ boutons was reduced, and the remaining boutons were enlarged. mechanosensory neurons in rpm-1 mutants extend branches to ectopic locations and retract others. The Electron microscopic analyses showed that while wildtype boutons contain a single active zone, in rpm-1 inability of mechanosensory neurons to form synapses may be due to defects in the targeting of presynaptic mutants some boutons contained more than two active zones, some were filled with debris and contained less machinery to appropriate locations along the axon, or to defects in the detection of the appropriate retrograde prominent active zones, and other boutons appeared normal. Moreover, the localization of another presynapsignals from potential postsynaptic targets. The aberrant branch growth and retraction observed in motor tic molecule, SYD-2, that modulates active zone formation (Zhen and Jin, 1999) was also disrupted. SYD-2 neurons innervating head muscle in rpm-1 mutants is similar to that of neurons in mutants with reduced synapis normally localized in a single spot in the center of synaptobrevin-GFP ϩ boutons, but in rpm-1 mutants, tic activity (Zhao and Nonet, 2000). Thus, defects in synapse formation may result in reduced activity, in turn multiple SYD-2 spots were observed within boutons, and these likely correspond to multiple active zones leading to aberrant branch formation. Together with results from Zhen et al., these observations suggest that ( Figure 1A) . Using a functional GFP-tagged GABA receptor subunit, Zhen et al. found that receptor clustering rpm-1 function may differ among GABAergic and other motor neurons, where it appears to modulate the spatial was also disrupted in rpm-1 mutants, although rescue and genetic mosaic analyses suggested that this was arrangement or restrict the formation of synapses, and glutamatergic mechanosensory and other neurons, where secondary to the presynaptic defect. Behavioral and pharmacological observations suggested that synaptic it appears to positively modulate synapse formation and growth. transmission was probably intact, although this was not examined directly. Thus, as in fly, assembly of presynap-HIW/RPM-1 Are Localized to Presynaptic Periactive Zones that Contain Machinery Regulating Synaptic tic specializations by GABAergic and other motor neurons appears normal, but synaptic growth is disrupted. Figure 1B, top) .
Growth and Plasticity
and functional analyses at the molecular and cellular Microtubule loops form throughout development and levels will expand our understanding of how neural activmay be associated with stable synaptic boutons, while ity, and other signals, tip the balance between synaptic the disassembly of microtubule loops may be associgrowth and stability during development as well as in ated with boutons undergoing division or with sites of adulthood. sprouting. In futsch hypomorphic mutants, microtubule
